[description] 

[invention Title] 

STEPPING MOTOR STRUCTURE 



[Brief Description of Drawings] 

FIG. 1 is a schematic sectional view showing a conventional 
stepping motor structure; 

FIG. 2 is an enlarged sectional view showing a housing assembling 
structure of a conventional stepping motor; 

FIG. 3 is a schematic sectional view showing a stepping motor 
structure according to the present invention; and 

FIG. 4 is an enlarged sectional view showing a housing assembling 
structure of a stepping motor according to the present invention. 

*Description of Reference Numerals Shown in the Drawings* 
110: housing ill: bearing guide part 

113: opening 115: hollow section 

120: stator 121a and 121b: coils 

123a and 123b: bobbins 125a-125d: tooth yokes 
130: rotor 131: shaft 

131a: lead screw 131b: fixed end 

133: magnet 140: bracket 

141: first hooking part 141a: shaft hole 
142: second hooking part 151: shaft support member 
160: shaft supporter 171: thrust bearing 



173: ball 
177: stopper 



175: spring 



[Detailed Description of the Invention] 

[Object of the Invention] 

[Technical Field and the Related Art] 

The present invention relates to a structure of a slim stepping 
motor. 

In general, a stepping motor is used in various fields, such 
as a floppy disc, a printer, and an auto-controlled machine tool. 
In the stepping motor, a lead screw is formed at one end of a shaft, 
and a movable member is coupled to the lead screw such that the movable 
member can move in the axial direction according to the operation 
of the stepping motor. 

FIG. 1 is a schematic sectional view showing a conventional 
stepping motor structure, and FIG. 2 is an enlarged sectional view 
showing a housing assembling structure of the conventional stepping 
motor. As shown in FIGS. 1 and 2, the conventional stepping motor 
structure includes a housing assembly 10, a stator 20, a rotor 30, 
a bracket 40, a first shaft supporter 50 and a second shaft supporter 
60. 

Hereinafter, description will be made in detail with respect 
to the components of the present invention. 

First, the housing assembly 10 includes a first housing 11 and 
a second housing 13 assembled with the first housing 11. 



The stator 20 is disposed in the housing assembly 10 to form 
a magnetic field. To this end, the stator 20 includes a pair of bobbins 
23a and 23b wound with coils 21a and 21b, and two pairs of tooth yokes 
25a, 25b, 25c and 25d engaged with each other. 

In addition, the rotor 30 includes a shaft 31 having a lead screw 
31a formed in the axial direction of the shaft 31, and a magnet 33 
provided at one end of the shaft 31 in correspondence with the stator 
20. 

The rotor 30 is installed in the stator 20 such that a predetermined 
gap is formed therebetween. 

In addition, the bracket 40 is integrally formed with first and 
second hooking parts 41 and 42. The second housing 13 is bonded to 
the first hooking part 41. 

The shaft 31 of the rotor 30 extends through a shaft hole 41a 
formed in the first hooking part 41. If the axis-matching is not 
precisely achieved when the second housing 13 is bonded to the first 
hooking part 41, rotational performance of the stepping motor may 
be degraded and the characteristics of the product may be lowered 
due to friction between components, so that the life span of the stepping 
motor will be shortened. 

Therefore, an axis-matching member or a support member must be 
provided to support the second housing 13 when the second housing 
13 is bonded to the first hooking part 41. 

In addition, the first shaft supporter 50 includes a thrust bearing 
51, a ball bearing 53, a guide cover 55, which is welded with a first 



housing 11 to guide the thrust bearing 51, and a spring 57 which allows 
the thrust bearing 51 to be elastically supported on the guide cover 
55. 

Further, the second shaft supporter 60 includes a pivot bearing 
5 61 and a ball bearing 63. The second shaft supporter 60 is installed 
in a shaft hole 42a of the second hooking part 42 of the bracket 40 
for the purpose of concentricity of the rotor 30. 

However, according to the conventional stepping motor described 
above, the second housing 13 is welded to the bracket 40, the first 
10 housing 11 is welded to the guide cover 55, and the second housing 
13 is welded to the first housing 11, so that the process error is 
cumulated while the above welding processes are being performed. The 
rotor 3 0 may not maintain the concentricity due to such a cumulative 
error, so the magnet 33 of the rotor 30 may interfere with the stator 
15 20. Thus, the rotational performance of the stepping motor will be 
significantly degraded. In extreme case, the stepping motor does not 
operate, causing the product failure. 

In addition, since the conventional stepping motor has various 
components, such as the first housing 11, the second housing 13, the 
20 guide cover 55, the thrust bearing 51, the ball bearing 53, and the 
spring 57, the manufacturing cost is increased and the assembling 
work for the conventional stepping motor is complicated, so that the 
workability will be lowered. 

Further, expensive assembling equipment is required to achieve 
25 high precision in the assembling work, so that economic burden is 



imposed. 

Therefore, there is necessary to provide a stepping motor capable 
of reducing the manufacturing cost and facilitating the assembling 
work by improving a shaft support structure. 

[Technical Object of the Invention] 

The present invention has been made to solve the above problems 
occurring in the related art, and an object of the present invention 
is to provide a stepping motor structure, in which a housing has a 
function of a bearing guide, so that the number of components of a 
stepping motor can be reduced, and the assembling process for the 
stepping motor can be simplified. 

Another object of the present invention is to provide a stepping 
motor structure capable of improving the assembling precision between 
components by simplifying the shaft support structure. 

Still another object of the present invention is to provide a 
stepping motor structure capable of assembling tooth yokes in an 
integral housing, so that the precision in concentricity between the 
tooth yokes can be improved, thereby improving a drooping phenomenon 
of a rotor such that the rotor can maintain concentricity and the 
stepping motor can represent high-torque performance. 

[Construction of the Invention) 

To achieve the above objects, the present invention provides 
a stepping motor structure comprising: a housing formed at one side 



thereof with an opening and the other side thereof with a guide part 
to guide a bearing device in an axial direction; a stator disposed 
in the housing to form a magnetic field; a rotor having one end inserted 
into the stator such that a predetermined gap is formed between the 
rotor and the stator , the rotor being rotatably supported by the bearing 
device; a first hooking part bonded to an opening surface of the housing 
in which the one end of the rotor extends by passing through the first 
hooking part; and a second hooking part by which the other end of 
the rotor that has passed through the first hooking part is rotatably 
supported. 

The guide part is formed through a deep drawing process. 

The bearing device guided by the guide part of the housing 
includes a spring, a thrust bearing, and a ball making contact with 
one side end of the rotor. 

The spring includes a coil spring. 

The thrust bearing includes synthetic resin. 

A stopper is coupled to an end of the guide part of the housing 
to prevent the spring and the thrust bearing from being separated 
from the guide part . 

The stopper has a cap shape. 

The stopper is press-fitted into the guide part. 
The stopper is bonded to the guide part. 

A pocket is formed at an inner portion of the stopper to prevent 
infiltration of impurities when the stopper is pressed-f itted into 
or bonded to the guide part. 



The rotor includes a shaft and a magnet fixed to one end of 
the shaft, and a pair of magnets are prepared while being separated 
from each other. 

A shaft support member is coupled to the first hooking part 
of the bracket. 

According to another aspect, the present invention provides 
a method of coupling a housing with a bracket of a stepping motor, 
the method comprising: aligning the bracket with the housing by 
inserting a center pin into shaft holes of first and second hooking 
parts of the bracket and a bearing guide part of the housing; coupling 
a surface of the housing having an opening to a surface of the bracket 
having the first hooking part; and removing the center pin from the 
shaft holes of the bracket and the bearing guide part of the housing. 

An inner diameter of the shaft holes of the bracket is identical 
to an inner diameter of the bearing guide part of the housing. 

An inner diameter of the shaft holes of the bracket and the 
bearing guide part of the housing is identical to an outer diameter 
of a center pin inserted into the shaft holes and the bearing guide 
part . 

The housing is bonded to the first hooking part of the bracket 
through welding. 

The housing is bonded to the first hooking part of the bracket 
through caulking. 

Hereinafter, exemplary embodiments of the present invention 
will be described in detail with reference to accompanying drawings. 



FIG. 3 is a schematic sectional view showing a stepping motor 
structure according to the present invention, and FIG. 4 is an enlarged 
sectional view showing a housing assembling structure of a stepping 
motor according to the present invention. As shown in FIGS. 3 and 
4, the stepping motor structure of the present invention includes 
a bracket 140, a housing 110, astatorl20, a rotor 130, a shaft support 
member 151, and a shaft supporter 160. 

The bracket 140 is integrally formed with first and second 
hooking parts 141 and 142, which are vertically bent and formed with 
shaft holes 141a and 142a, respectively. 

The housing 110 is formed therein with a hollow section 115. 
An opening 113 is formed at one side of the hollow section 115 such 
that an end portion of the first hooking part 141 of the bracket 140 
can be bonded around the opening 113. A guide part 111 is formed at 
the other side of the hollow section 115 to guide a thrust bearing 
171 in the axial direction. 

The guide part 111 of the housing 110 is formed through a deep 
drawing process. A spring 175, the thrust bearing 171 and a ball 173 
making contact with one side end of the rotor 130 are sequentially 
installed in the guide part 111. A stopper 177 having a cap shape 
is coupled to an end of the guide part 111 to prevent the spring 175 
and the thrust bearing 171 from being separated from the guide part 
111. 

The stopper 177 is press-fitted into or welded to the guide 
part 111. A pocket 177a having a predetermined shape is formed at 



an inner circumferential surface of the stopper 177 to prevent 
impurities from infiltrating into the housing 110 when the stopper 
177 is coupled with the guide part 111. 

The spring 175 may include a coil spring and the thrust bearing 
171 may include synthetic resin. 

The stator 120 is disposed in the housing 110 to form a magnetic 
field. To this end, the stator 120 includes a pair of bobbins 123a 
and 123b wound with coils 121a and 121b, and two pairs of tooth yokes 
125a, 125b, 125c and 125d. 

The rotor 13 0 includes a pair of magnets 133 coupled to a fixed 
end 131b of a shaft 131. A lead screw 131a is formed at the other 
side of the fixed end 131b by a predetermined length. 

The shaft support member 151 is inserted into the shaft hole 
141a of the first hooking part 141 of the bracket 140 to improve 
concentricity of the rotor 13 and to enable the high-torque output. 

The shaft supporter 160 includes a pivot bearing 161 and a ball 
bearing 163, which are installed in the shaft hole 142a of the second 
hooking part 142 of the bracket 140 for the purpose of the concentricity 
of the rotor 13 0. 

Hereinafter, the assembling process for the stepping motor 
according to the present invention will be described. 

First, the stator 120 is installed on an inner surface of the 
hollow section 115 of the housing 110. Then, the housing 110 is aligned 
with the bracket 140 by inserting a center pin (not shown) into the 
bearing guide part 111 of the housing 110 and the shaft holes 141a 



and 142a of the first and second hooking parts 141 and 142 of the 
bracket 140. 

At this time, the inner diameter of the shaft holes 141a and 
142a of the bracket 140 is identical to the inner diameter of the 
5 bearing guide part 111 of the housing 110. In addition, the outer 
diameter of the center pin is also identical to the inner diameter 
of the shaft holes 141a and 142a and the bearing guide part 111 such 
that they are concentrically aligned when the center pin is inserted 
into the shaft holes 141a and 142a and the bearing guide part 111. 
1° After that, the surface of the housing 110 having the opening 

113 is bonded to the surface of the bracket 140 having the first hooking 
part 141 through welding or caulking. 

Next, the center pin (not shown) is removed from the shaft holes 
141a and 142a of the bracket 140 and the bearing guide part 111 of 
15 the housing 110, and then the rotor 130 is aligned in the housing 
110. 

At this time, one end of the shaft 131 formed with the lead 
screw 131 passes through the shaft support member 151 inserted into 
the shaft hole 141a of the first hooking part 141 of the bracket 140 
20 such that the other end of the shaft 131 can be supported by the shaft 
supporter 160 formed in the shaft hole 142a of the second hooking 
part 142 and the fixed end 131b of the rotor 130 can be aligned in 
the stator 120 while forming a predetermined gap therebetween. 

Then, the ball 173, the thrust bearing 171 and the spring 175 
25 are sequentially installed in the guide part 111 of the housing 110, 



and the stopper 177 having a cap shape is coupled to the end portion 
of the guide part 111 to prevent the ball 173, the thrust bearing 
171 and the spring 175 from being separated from the guide part 111. 

At this time, the fixed end 131b of the rotor 13 makes contact 
5 with the ball 173 and the ball 173 makes contact with the thrust bearing 
171 so that the ball 174 may rotate. In addition, the load applied 
in the axial direction is dampened by the spring 175 so that optimal 
concentricity can be achieved. 

According to the present invention, the housing 110 is 
10 integrally formed, and the guide part 111 is formed at one side of 
the housing 110 to guide the bearing device 111. In addition, the 
stopper 177 having the cap shape is coupled to the end portion of 
the guide part 111. 

15 [Effect of the Invention] 

The present invention has advantages as follows: 
First, the assembling precision between components can be 
improved by simplifying the shaft support structure. 

Second, the bearing guide is integrally formed with the housing, 
20 so that the number of parts of the stepping motor can be reduced and 
the assembling process for the stepping motor can be simplified. 

Third, the tooth yokes are assembled in the integral housing, 
so the precision in concentricity between the tooth yokes can be improved, 
thereby improving drooping phenomenon of a rotor such that the rotor 
25 can maintain concentricity and the stepping motor can represent 



high- torque performance. 



[CLAIMS] 



1. A stepping motor structure comprising: 

a housing formed at one side thereof with an opening and the 
5 other side thereof with a guide part to guide a bearing device in 
an axial direction; 

a stator disposed in the housing to form a magnetic field; 
a rotor having one end inserted into the stator such that a 
predetermined gap is formed between the rotor and the stator, the 
10 rotor being rotatably supported by the bearing device; 

a first hooking part bonded to an opening surface of the housing 
in which the one end of the rotor extends by passing through the first 
hooking part; and 

a second hooking part by which the other end of the rotor that 
15 has passed through the first hooking part is rotatably supported. 

2 . The stepping motor structure as claimed in claim 1, wherein 
the guide part is formed through a deep drawing process. 

20 3 . The stepping motor structure as claimed in claim 1, wherein 

the bearing device guided by the guide part of the housing includes 
a spring, a thrust bearing, and a ball making contact with one side 
end of the rotor. 



25 



4 . The stepping motor structure as claimed in claim 3 , wherein 



the spring includes a coil spring. 



5. The stepping motor structure as claimed in claim 3, wherein 
the thrust bearing includes synthetic resin. 

5 

6 . The stepping motor structure as claimed in claim 3 , wherein 
a stopper is coupled to an end of the guide part of the housing to 
prevent the spring and the thrust bearing from being separated from 
the guide part. 

10 

7. The stepping motor structure as claimed in claim 6, wherein 
the stopper has a cap shape. 

8. The stepping motor structure as claimed in claim 6, wherein 
15 the stopper is press-fitted into the guide part. 

9. The stepping motor structure as claimed in claim 6, wherein 
the stopper is bonded to the guide part. 

20 10. The stepping motor structure as claimed in claim 8 or 9, 

wherein a pocket is formed at an inner portion of the stopper to prevent 
infiltration of impurities when the stopper is pressed-f itted into 
or bonded to the guide part. 



25 



11 . The stepping motor structure as claimed in claim 1, wherein 



the rotor includes a shaft and a magnet fixed to one end of the shaft, 
and a pair of magnets are prepared while being separated from each 
other. 

5 12 . The stepping motor structure as claimed in claim 1, wherein 

a shaft support member is coupled to the first hooking part of the 
bracket . 

13 . A method of coupling a housing with a bracket of a stepping 
10 motor, the method comprising: 

aligning the bracket with the housing by inserting a center 
pin into shaft holes of first and second hooking parts of the bracket 
and a bearing guide part of the housing; 

coupling a surface of the housing having an opening to a surface 
15 of the bracket having the first hooking part; and 

removing the center pin from the shaft holes of the bracket 
and the bearing guide part of the housing. 

14 . The method as claimed in claim 13 , wherein an inner diameter 
20 of the shaft holes of the bracket is identical to an inner diameter 

of the bearing guide part of the housing. 

15 . The method as claimed in claim 13 , wherein an inner diameter 
of the shaft holes of the bracket and the bearing guide part of the 

25 housing is identical to an outer diameter of a center pin inserted 



into the shaft holes and the bearing guide part. 

16. The method as claimed in claim 13, wherein the housing is 
bonded to the first hooking part of the bracket through welding. 

17. The method as claimed in claim 13, wherein the housing is 
bonded to the first hooking part of the bracket through caulking. 



[abstract of disclosure] 

[abstract] 

Disclosed is a stepping motor structure. The stepping motor 
structure includes a housing formed at one side thereof with an opening 
5 and the other side thereof with a guide part to guide a bearing device 
in an axial direction; a stator disposed in the housing to form a 
magnetic field; a rotor having one end inserted into the stator such 
that a predetermined gap is formed between the rotor and the stator, 
the rotor being rotatably supported by the bearing device; a first 

10 hooking part bonded to an opening surface of the housing in which 
the one end of the rotor extends by passing through the first hooking 
part; and a second hooking part by which the other end of the rotor 
that has passed through the first hooking part is rotatably supported. 
A shaft support structure is simplified, so that assembling precision 

15 between components is improved. Since a bearing guide is integrally 
formed with the housing, the number of components of the stepping 
motor is reduced and assembling work for the stepping motor is 
simplified. 
[Representative Drawing] 

20 FIG. 3 
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^'StSA-l, * £^oll £A)^ ^ol , ^ ^ofl icfs iE j^ H 2^^(140), «V^(110). i^olEi(120) 

S.BK130). **i*i->Mia5i). ^xw+ams-wztt. 

#71 «E}?|(140)f ^ «fl-*(141a)(142a)°l ^Il7l*l^(l41)2f ^I27^1^(l42)7f *4^s\ 
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#7l 4-f^(110)£ ^ f^-¥-(115)f- #7) f^(115) <a^°fl « 431(140)21 X|171*1^(141)4 #43 

°1 ^4=lfe 7lW(113)t- 4^H SeliS HflcH^(17D* ^#4^ 7[o|£| ^fe 7}o}^ 

anm <hj#4. 

#7l ^-f^(H0)S| 7H=.-¥-(lllHr H ^^AS *)1#SU, 7H^(111) vfl«fl i=«8(175). 

(171), 5-3(130) °J#44 ^4tt H173W 4315 'gaisM. 7HH.^-(1H) #4°fl 7j :i£3)(i77)# 
*} i = %(175) ^ Be^E Hfl<H^(171)ol cll-s|fe^^. sj-xl^cf. 

oH, &£B|(i77)te 7HH-f(iii)ofl <y-<a at, £«a*H its^ci 4$- A H *HMI(iio) 45 «>i«-^<»i -ft 

5i* fl*H i£B|(177) 4^ ^^1 %)3$#a] 4£S. 3Le5(177a)* ^A^ltf. 

ol 7H, #7] &=fl(175)* 2°J 4^ $131, #71 HE^e Hfn«H^ci71)-Sr ?M^H5 *fl4°l 4^ 

44. 

#7l i^oiej(i20)fe #71 44-^(110) 4^<H1 4?l#-§- ^^a]?j ^ 2 ^(l21a,121b)o] 4 

4£ g ^ ^Hj(i23a,123b)4 AiS ^ #2] ^f-i J5-£l(125a,125b,125c,125d)5 7^34. 

#7l SE)(l30)fe 4 #2} pfziiflE(i33)7} a)sce( 131 ) oj^ JL*j4(131bH) l^sU, #7] Ji^^(131b) 4^15 
<g^4 e)H iH^-(131a)7l- $^34. 

#71 ^*MJM(151)fc .14^(140)21 Afli7j^^-(141)S) * *«(141a)«H tf^sM, £E| (130)^1 *#*1 
7]jz ji*aja| nat 7)-^5>7il 44. 

#7l % ^1^1 «-(i60)fe SE1(130)S) -fr*]* 3*1) -S.43K140) ^]27l^-!f(142)2l ^ ^f- *(i42aW <S*1S1^ a] 
* WW 3(161)4 g HlH^(l63)-5.S ^34. 

#44 ^ £ t^2i a^4^°fl t||«fl ^413 4-g-4 £4. 

■f-a, 4-f^(110)2l ^*4(H5) lfl£°11 iEflolEKl20)7l- #4El£^ t> 4*. #71 4-f^(110)2l m)<H% 7folH^ 

(111)4 H45!(140)2l ^11/^1271^^(141,142)21 ^ 4f-*(141a,142a)l- H£2l fH^ ^3 ^(p1£a1)o. S ^ 
^ ^«44. 

oH, #71 h_49I(140)21 ^ 4**(141a,142a)4 4*3(110)31 «ffl <H % 4°lH^-(lll) ^4t11 *H#4 

J7, o)^ ^tfSJfe -flE) ^_2l 217J^- ^PjgfTfl 444°} 34 #ElH4 ^-1- ol^£S 4^2j5fCf. 

=1^ 4-g-, #71 ^14 « ^^(140)^1 AlllT^mMD^H 4^(110)21 7fl^(H3) *^ £^ 4?J^ 1 

^*4. 

nelJi uH, #71 «49!(140)21 ^ 4**(141a,142a)4 4^(110)21 a]H% 7MHJf-(lll)c(^ aJe^ fl(nlEAl)* 
4-8- 130)1- BiH 

#71 S.E)(130)fe 5lH iafl-(131a)7> A>HS(131) ojcfol -B.49!(140)21 ^171*1^(141)51 ^ ft**(141a) 

°fl ^ 44^11(151)» 4f-4°i =L ^7} ^1271*1 ^-(142)21 ^ fl:**(142a)«fl ^^^^ ^ ^1^1 Jf (160) 

o)l si*)) ^ ^l^slss. sfjLi iEl lol E l( 12 0)4 ^4* ^l*> £3(130)31 4^1H 3I^^(131b)ol # 

■ysiE^- #4. 

^ e J 4-B-, 4^-^(110)21 7HE.JK111) ifli^r #(173), BeliS afl<H^(171), i=%(175)<>l *HS ^^14 ^ 7^ 
olH^(lll) 53 i E TE)(i77)l- ^^-Al^ olig-o] #^5l£S 



oH, #71 StH (130)3 4^M1S. a^4(131b)4 1-(173)«>1 ^#3^, #7l #(173)-& Sei^H Hfl&l ^(171)2)- ^^£) 

ol j\£ ^ElBl, #71 ^ Ajgfl^^ i«%(175)^ 218)1 4*SH aj^s) ^£71- ^Sl£^ 44. 
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#714 £ «V^-^C110)* O.S 34, ^7] *mi(ll0) U^H »W% 7}o]£l ^ 51 

m, £ * f-^fl S^^-a^l- S°]*r £fe4. 

U *l| $.2.5. y,]}^ ^o-^l vflofl J=-i iL3« i^f-^M], #0] ^Aj xg-atl- fe o]7fl s}^ %] 

(57) i) 7*| '/! 
1. 

<W1 7))^# % ^jL, E}4H1 B1|«H% ^#^5= 7fo]H# ^ Sffe 7HHJf# §}-f 34; 

^71 *)~f 3 vflJfofl ^lE)^ 471^* «§^Hr iEflole^; 

°i^7\ ^7} iBflolEi iflJHM $V E S ^-ojs]^ ^ S|| «H ^ ofl S|^7>^*}7|] *HS]*r 3.E^; 

^7] 5LEiS] <|M^7} £f-S]i AJ-71 7^34 ^5]^ ^l^^^Sf, ^7j SEjfi) 

2. 

^■71 ^ <S| 7}o)^^ % 3* ^H! Sfe i^SE) 

3. 
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5. 
6. 

*l 3%H1 5fl°H, 

^■71 Sl-f^fi] 7^1 = 4 i£5)» ^A)^ $ EsjAE Hfl^^o] o^S^ 3* 3 * 

W* 7. 

St 1 * 8. 
9. 

sin sh°h, 

10. 

11. 
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12. 

*)1 1*41 XW*1, 

-8-71 * ^W^} «*£|*r <$}-§- sRr iflfl 

13. 

^11/^127^1^21 * *l"f 33 tt)H^ 7HH^# ^ «J°S ^ **Al^ ^isRr fcjfli).; 

JL Sfe JE^S) sH^/H.^ 3**1]. 



14. 

*l 13*4| 



15. 

*l 13*41 5fl°H, 
16. 

*l 13*41 5a°H, 

#7l « S^S} ^llTl^Jfo,] S^l^ -g-^A]^ l^fe ^-i- ^0.3. Sfe i*!^ £ElSl S^/H lf«^. 



37* 17. 

*11 13*41 5fl«>H. 

*7i ii^si ^ii7fA]j^o|| s>^^ «$-4Hr efe £Eis] mwn. 
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